For the CASSCF(2,2) calculations preceding the MRCISD calculations no molecular orbitals were frozen at the SCF level. For the MRCISD calculations the ten 1s molecular orbitals of the carbon and oxygen atoms were frozen. All calculations were performed for two roots (S 0 -S 1 ). The MS-CASPT2 calculations employed a level shift of 0.2 a.u.
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For the O−H and the endocyclic C−O bond-elongation reaction paths, the last two points were obtained by rigid scan originating from the minimum-energy conical intersection. For the endo-and exocyclic C−O bond-elongation reaction paths, the first two points of the nσ * state are not shown, since the σ * molecular orbital is not clearly defined in the short-bond-length region. Here, the S 1 state exhibits strong Rydberg character, hence the reaction path of that state exhibits an artefactual kink due to the inconsistent description of the nσ * state in that region. In the elongated-bond-length region the second molecular orbital in the active space is a well-defined σ * orbital with no contributions anywhere else in the molecule and the Rydberg character has vanished.
Table S1
Vertical excitation energies (in eV) and oscillator strengths (in parentheses) of the first few singlet excited states of ribose computed at the TDDFT/aug-cc-pVTZ and the CC2/aug-cc-pVTZ levels of theory. 
Figure S3
Local topography of the S 1 and S 0 potential-energy surfaces in the branching space of the nσ * /S 0 conical intersection for the endocyclic C1−O5 bond-elongation process (shown from two perspectives). The positive direction of both the nonadiabatic-coupling vector h and the gradient-difference vector g corresponds to the reaction direction toward ring-closure (marked with A), whereas the negative direction of both h and g corresponds to the reaction direction toward ring-opening (marked with B, illustrated by the structural formulas). The topography of this conical intersection is peaked, yet it is slightly tilted toward ring-closure along both branching-space vectors. 
